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Selecting lumber can be a bewildering experience fo r the un in-
formed homeowner. 
The tree at the left is typical of ha rdwood; that at the right, 
of softwood. • 
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SELECTING LUMBER 
Lumber should be selected to serve the particular 
purpose for which it is to be u ed. To buy lumber 
of insufficient strength and quality is, of course, un-
wise; to buy lumber of a better quality than is 
needed is extravagant. 
Lumber, like many commodities, is graded ac-
cording to quality and strength. While this is of 
considerable help to the purchaser, the many species 
of wood and the several grades of quality compli-
cate the task of buying lumber. 
In addition to knowing and apprec1atmg the 
physical properties and the limitations of lumber, 
prospective homeowners find that an understanding 
of lumber merchandising terms is helpful. Many 
persons describe their needs in words which, to a 
dealer, mean lumber in excess of the grade actually 
needed. For instance, if a homeowner who needs a 
set of shelves in the basement merely states that he 
wants a "good-looking board," this may mean to the 
dealer a top-grade board. Actually, one of the lower 
grades could serve just as well at less cost. 
To help the homeowner in purchasing lumber, 
this circular describes the properties of wood, and 
the grades and uses of lumber for houses and lawn 
accessories. (I t is assumed that lumber will be used 
in accordance with good building techniques.) Em-
phasis is given to the softwoods since these are used 
most for construction; the hardwoods are generally 
remanufactured into items such as flooring and 
furniture . 
Softwood and Hardwood 
Although wood is classified as softwood or hard-
wood~ these terms have no reference to the softness 
or hardness of the wood. Softwoods are cut from 
trees having needle-like or scale-like leaves (fir, pine, 
cedar) . Hardwoods are cut from trees that have 
broader leaves (gum, oak, willow). 
QUALITY OF LUMBER 
Lumber comes from many species of trees, all of 
which have certain common characteristics such as 
growth rings and grain. These characteristics vary 
from species to species and determine the suitability 
of particular woods for particular uses. 
Of all the demands placed on wood in house 
construction, strength is the most important. The 
strength required of each piece of lumber depends 
not only on the purpose it is to serve, but also the 
way the load (or stress) is distributed on the piece, 
and the length of time the piece must support the 
load. I n turn, the strength of each piece of lumber 
itself depends on 1) the kind and quality of wood, 
2) the way the piece is loaded in relation to the 
direction of its grain, and 3) its size. 
Quality and strength of wood are affected by 
grain, by defects and indirectly by moisture content. 
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Grain 
Grain- the arrangement of fibers or cells in the 
wood -is sometimes the basis for selecting lumber. 
Boards chosen for beauty often have fibers arranged 
in a wavy or curly pattern. In some woods, the 
fibers form a pronounced pattern due to differences 
in the size of the cells. 
For strength, boards should have a grain that is 
straight- that is, the wood fibers should run nearly 
parallel to the sides of the board. 
When the fibers deviate from the parallel, the 
board is said to have cross grain. A small amount 
of cross grain is generally acceptable. Cross grain 
is the result of 1) the fibers following a spiral pat-
tern in the tree's growth, or 2) the sawmill operator 
not sawing the board parallel to the bark surface. 
The grain pattern varies according to the way 
the board is sawn- flat-sawn or quarter-sawn ( ver-
tical grained). Flat-sawn boards are more apt to 
warp or shrink than quarter-sawn boards and, thus, 
are less desirable for some uses. 
Hardwoods are porous woods. Those woods with 
large pores (cell openings ), such as oak, are called 
open-grained woods. Woods which have smaller 
pores scattered over the surface of the annual 
growth rings are described as close-grained woods. 
Walnut, gum and maple are examples. 
Defects 
Because knots, checks, splits, shakes, and pitch 
pockets weaken a piece of lumber, the number and 
size of these defects are specified for the various 
grades. 
A knot is a part of a branch which has become 
incorporated into the body of a tree. Although the 
knot itself is as strong as the rest of the wood, the 
cross grain which develops around the knot weakens · 
the lumber. Furthermore, when the lumber is being 
dried, checks and cracks often develop in this 
irregular grain. 
Knots can be tight or loose. Loose knots, formed 
when the wood grows around a dead branch, are 
apt to fall out when the log is cut into lumber. 
Round knots are produc d when the limb is 
crosscut; spike knots when the limb is sawn length-
Wise. 
Checks and splits are separations of the wood 
along the grain. A split extends through lumber; 
a check does not. Checks and splits usually develop 
as a result of unequal shrinkage in a piece of lum-
ber. How much they weaken lumber depends on: 
A board with cross gram 1s illustrated at the left; one with 
straight grain, at the right. 
In a flat-sawn board (top), the growth rings seen on the end 
run across the width of the board. In a quarter-sawn board 
(bottom), they run across the thickness of the board. 
1) their size, and 2) where they are located in the Tight knot 
piece. 
Shakes differ from splits inasmuch as they are a 
separation between two growth rings; a split runs 
across growth rings. 
Pitch pockets are openings which contain solid 
or liquid pitch. They are found in pine, spruce, Round, loose knot 
Douglas fir, tamarack, and western larch. Different types of knots are pictured above. 
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Bow Crook 
~ ~ 
Twist Cup 
~ 
Various types of warping are shown in the illustrations above. 
In air-drying lumber (top), the courses of lumber are separated 
by sticks to allow circulation of air. When lumber is dried in a 
kiln (bottom), the r~te of seasoning can be controlled. 
Boards stored out-of-doors should be placed on a level founda-
tion and should be protected from the rain. 
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Moisture Content 
The amount of moisture in wood affects its per-
formance. As wood dries, it shrinks; when wood 
gets wet, it swells. Lumber which is excessively 
moist over a long period of time is likely to rot. 
Do not use freshly cut or green lumber in house 
construction. Although it costs less than lumber 
which has been dried, it is usually more expensive 
in the end because of difficulties resulting from 
shrinkage- nail-popping, warping, checking, crack-
ing of plaster. 
Lumber should be dried to about the same mois-
ture content that it will have when it is put into 
use- about 10 per cent. Problems can be expected 
if the moisture content exceeds 20 per cent. Electric 
moisture meters can be used to check moisture con-
tent if the dryness of the lumber is questionable. 
The two most common methods of seasoning 
lumber used by lumber mills are: 
• Air-drying. Wood is stacked and allowed to 
season out-of-doors. This method is impracti-
cable in cold, damp weather; in hot, dry 
weather, the green lumber may warp or check 
since the rate of shrinkage is difficult to con-
trol. 
• Kiln-drying. Lumber is placed in a large 
"oven" where the rate of seasoning is con-
trolled by adjusting humidity, air temperature 
and air circulation. Kiln-drying is more ex-
pensive than air-drying but the lumber can be 
dried faster and to a lower moisture content. 
Lumber dried to the same moisture content by 
either method will give equal satisfaction if it does 
not warp or check in drying. 
Regardless of how it is dried, lumber will pick 
up or lose moisture until it reaches a balance with 
the moisture content of the air. Paint does not pre-
vent wood from absorbing moisture as the finishes 
do not completely seal the wood. Paint does slow 
the rate of moisture absorption and the subsequent 
drying of wood as atmospheric conditions change. 
Storing Lumber: To avoid warping, staining and 
other possible ill-effects, lumber delivered to a job 
should be stored in a dry place and stacked as it is 
in lumber yards. If the lumber must be stored out-
of-doors, put it on a level foundation off the ground. 
Protect it from rain and ground moisture with tar-
paulins or moisture-resistant covering. These same 
precautions should be taken for wall panels and 
roof trusses. Interior millwork and flooring should 
not be delivered until they can be stored inside the 
enclosed building. 
Wood Flooring: When a house is heated, wood 
finish-flooring is apt to shrink. To avoid excessive 
shrinkage, the flooring should be stacked inside the 
house for a week or more before it is laid so that it 
reaches a balance with the moisture content of the 
air inside the house. Let fresh plaster dry before 
bringing in flooring, otherwise it will absorb mois-
ture given off by the plaster. These suggestions also 
apply to paneling. 
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Decay and Stain 
When the moisture in wood is excessive (20 per cent 
or more), the wood is susceptible to decay, blue 
stain, or mold. Decay is caused by fungi, small 
plant-like organisms which feed on wood until it 
becomes soft and punky. Even though this wood 
may appear to be sound, it loses some of its strength. 
Fungi require favorable temperatures, air, and 
water to remain active. There is no such thing as 
"dry rot" since the so-called dry-rot fungi can carry 
moisture several yards into dry wood. 
Certain woods, such as cedar, cypress and red-
wood, are more resistant to decay and insect attack 
than others because the heartwood contains chem-
icals which are poisonous to fungi. Sapwood is gen-
erally not as resistant to decay as heartwood but 
absorbs wood preservatives better. 
Chemical preservatives, which poison the food 
supply of the fungi and give wood resistance to in-
sect attack, are frequently used to treat the more 
susceptible woods. Methods of applying preserva-
tives are: pressure treatment (most effective), hot-
cold bath, cold-soaking, and brush or spray (least 
effective). 
The most common chemicals used as wood pre-
servatives are given in the chart. 
Some fungi do not rot the wood but only cause 
stain or mold which affects the wood's appearance. 
Wood which is blue-stained can be painted, or if 
the stain is not too deep, it can be planed to restore 
its original appearance. 
BUYING LUMBER 
Lumber is priced and sold by the board-foot unit -
that is, a piece which is nominally 1 inch thick by 12 
inches wide by 1 foot long. Mouldings are usually 
sold by the lineal foot. 
To determine the board-foot volume of a piece 
of lumber, use the following equation: 
Thickness x Width x Length 12 
(in inches) (in inches) (in feet) 
1-~12' ~ ~.~ [ 
·" . ,, . .t 
~tr­
A 2"x 4" board that is 12 feet long contains 
2 X 4 X 12 8 board feet: = 8 
12 
Softwood lumber is usually sold in multiples of 
two-foot lengths, ranging from 6 to 16 feet for 
white pine, and 8 to 24 feet for Douglas fir . To get 
a 9-foot board, the purchaser must often pay for a 
10-foot length and have it cut. (Hardwood lumber 
is usually sold by odd- and even-foot lengths.) 
Some lumber dealers permit the purchaser to 
select a few boards from a given grade, but there is 
often an extra charge for such selection. 
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Heartwood (mature wood in center of tree) and sapwood (wood 
between heartwood and bark) are equally as strong. Heart-
wood is often darker in color than sapwood. 
WOOD PRESERVATIVES 
Common wood preservatives are rated here * = Usable 
according to various characteristics. Symbols are: ** = Better 
*** = Best 
~ ... ~ c :a 
€ 
:a c c 
... 
c e Cll 
... c E ' )( 0 0 
PRESERVATIVE 0 "C 0 ·a ·c; Cll 
.... 0 u 0.. 
"' 
0.. 
Creosote *** * * * *** *** 
Penta *** ** *** *** *** *** 
Water soluble 
preservativest *** *** ** *** ** ** 
t Containing fluor -chrome-arsenate-phenol, or chromated zinc chloride. 
Softwood is usually sold in lengths which are multiples of two 
feet. It is necessary to cut boards to odd-foot lengths. 
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THICKNESSES OF LUMBER WIDTHS OF LUMBER 
Nominal Actual Nominal Actual 
7/16" } 1/ 16" 2" 1%") V2" less 3" 2 " 3Ji 11 
25/ 32"*} 7 132" 4" 3%" le~s 1" less 5" 4%" 
1%"t 1/16"}3/16" 6" 51!2" 
11f2"t 5/ 16" less 7" 61!2" 
2" 1%" ) 8" 71!2" 21!2" 2 " 9" 81!2" 1f2" 
3 II less 
3" 2 %" Va 10" 91!2" less 
31!2" 31fa" 11" 101!2" 
4" 3%" 12" 111f2" 
* Some West Coast woods are only %-inch thick. 
t Thickness is sometimes expressed as 4/4", 5/4", 6/4". 
SIZE OF LUMBER 
Dimensions of milled lumber are always scant since 
the wood must be seasoned and smoothed after it is 
measured and cut. For instance, a board nomi-
nally l-inch thick is actually 25/32-inch, whil a 
2" x 4" measures about %-inch le s each way ( 1 %" 
x 3%"). Boards nominally 6 inches or more wide 
lose as much as lf2 inch in seasoning and milling. 
The table shows nominal and actual sizes for 
commonly used softwood boards and dim nsion 
lumber as established by the American Lumber 
Standards. Hardwood lumber generally is sold un-
planed; thus, nominal and actual sizes are about 
the same. 
In buying lumber, the purcha er should p cify 
the nominal thickness and width which r pr nt 
the actual dimensions needed. 
TYPES OF LUMBER 
Softwood logs are cut into several types of lumber. Dimension lumber, common board , finish lumber and 
pattern lumber are ordinarily used in house construction. 
Dimension lumber is 2 or more inches thick.* It must be strong, stiff and uniform in size since it is 
used for framing -for joists, rafters, studs. In grading, this type of lumber i cla ifi d on the ba i of 
strength as either common dimension lumber or structural dimension lumber. The latt r is alway four or 
more inches wide. 
Common boards (or merely "boards") are less than 2 inches thick. They have square edg and are 
planed on one or more sides and edges. Common boards are for general use. 
Finish lumber is lumber of select quality. The lowest grades include pieces whose d feet normally can 
be hidden with a coat of paint. 
Pattern lumber is special-purpose lumber machined from common board or fini h lumber. The most 
used patterns are described below. 
PATTERN LUMBER 
Shiplap: For subflooring, wall and roof sheathing, 
or low-cost siding. 
Has lapped edge. Makes a 
tight joint between boards, 
but not as tight as dressed-
and-matched lumber. 
Dressed-and-Matched (D & M) Lumber: For sub-
flooring, wall and roof sheathing, or where a tight 
joint is needed between boards. 
Edges are of tongue-and-
groove design. 
Car-siding: For roof sheathing where interior side 
is left expo ed. Al o for vertical siding. 
In addition to a tongue-and-
groove design, the edges are 
beveled (chamfered). Boards 
have a "V" groove down the 
center. 
Mouldings: For concealing joints, thereby giving a 
finished appearance. 
Many patterns. Quarter-round 
for baseboards and other 
purposes illustrated. Also 
cove, bed and crown mould- . 
in g. 
Flooring: For finish-flooring. 
Made of hardwood and the 
harder species of softwoods 
in thicknesses from 5/ 16" to 
25/ 32". Boards with vertical 
grain (quarter- sawn) cost 
more than flat-sawn, but they 
shrink less across the boards 
and wear more uniformly. 
Siding: For exterior of buildings. 
DROP SIDING: Has tongue-
and-groove edge. May also 
have shiplap edges. 
BEVELED SIDING: Wedge-
shape with square edges. 
VERTICAL SIDING: Tongue-
and- groove with corners 
chamfered. 
* When lumber is 5 inches or more in thickness and width, it is called "timber." 
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GRADES OF LUMBER 
To indicate quality, lumber is judged and assigned to grades. The poorest quality board permitted in each 
grade is specified by the grading rules. As assurance to the purchaser, many manufacturers of softwood 
lumber stamp the grade on the board - usually near one end. 
Dimension lumber is judged primarily on the basis of strength. There are two grade groups - common 
dimension and structural dimension. I n structural dimension grades, the grade-stamp includes a number 
which is an index of the strength of lumber expressed in terms of pounds per square inch. 
Boards and finish lumber are graded on the basis of appearance. H ardwood lumber is graded on the 
amount of usable material in each board. 
Grading terms and standards vary for softwoods because the grading rules are established by various 
lumber manufacturing associations, the rules are constantly being revised, and a certain species of wood is 
frequently graded by more than one association. (Most of the hardwood is graded by National H ardwood 
Lumber Association rules.) In the chart, grades of lumber most used for homes are described in general 
terms. For details on grades for a specific wood, write to the lumber association whose grade rules include 
the species. 
TYPE OF LUMBER 
DIMENSION LUMBER 
T hickness : 2" or 
more. 
Width: 2", 4", 6", 
8'', 10", 12". 
Length: In multi-
ples of 2-foot 
lengths, from 6 
to 20 feet. 
Milling : Usually 
planed on two 
surfaces. 
BOARDS (Common Boards ) 
T hickness : Less 
than 2". Usually 
l-inch unless they 
are planed on two 
surfaces. 
Width : 1", 2", 4", 
6", 8", 10", 12". 
Length: Two-foot 
multiples, from 6 
to 20 feet. 
M illing : Square 
edges. 
FINISH LUMBER 
Thickness : Less 
than 2". 
Wid th: 2", 4", 6", 
8" 10" 12" 14" 16~'. ' ' ' 
Length: Two-foot 
multiples, from 6 
to 18 feet. 
Milling: Square 
edges. 
PATTERN LUMBER 
GRADES GRADE DESCRIPTIONS 
(Two systems) (General summary) 
GRADED ON STRENGTH 
Common Dimension (Includes all widths) 
Construction No. 1 Permits tight knots, pitch 
Dimension pockets, defects that do 
not impair strength. 
Standard No.2 Strength requirements are 
Dimension slightly less than those 
above. 
Utility No.3 Large knots, knot holes, decay 
Dimension and checks accepted. 
Structural Dimension (Must be at least 4 inches wide) 
Select- Select-
Structural Structural 
{ 
Structural 
Select-
Merchantable Common-
Structural 
Construction 
Standard 
Utility 
Economy 
Select-
Merchantable 
No.1 
Common 
No.2 
Common 
No.3 
Common 
No.4 
Common 
Band 
Better 
c 
D 
Strongest of structural grades. 
Admits larger knots and other 
defects affecting strength. 
GRADED ON APPEARANCE 
Suitable for use without waste. 
Sound and tightly knotted 
stock; size of defects limited. 
Allows larger and coarser 
defects (shakes, loose knots 
and decay) than grade above. 
Allows larger and coarser 
defects (including occasional 
knot holes) than grade above. 
Waste in lumber permitted. 
Low quality. Permits coarse 
defects such as decay and 
holes. Considerable waste al-
lowed. 
GRADED ON APPEARANCE 
Practically clear wood. Allows 
a few small imperfections-
small checks, stain, pin knots. 
Allows a limited number of 
small imperfections that can 
be covered with paint. 
Allows any number of surface 
imperfections that do not de-
tract from appearance when 
painted. 
(See Boards and Finish Lumber above for grades.) 
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USES 
FOR FRAMING 
Framing small buildings. 
Same as above- use when 
less strength and low 
cost are factors. 
Low-cost or temporary 
framing. 
Roof trusses, posts, beams, 
joists- engineered con-
struction. 
FOR GENERAL USE 
Construction finish and cov-
ering: siding, exterior trim, 
door and window frames. 
Construction where wood is 
used unfinished: subfloors, 
sheathing. 
Sheathing, roof boards, sub-
flooring, knotty paneling. 
Temporary construction. 
FOR FINISHING 
Interior and exterior trim, 
flooring. 
Cornice, porch flooring and 
columns, cabinetwork. 
For serviceability rather than 
appearance : shelving, cas-
ings, millwork, moulding. 
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GUIDE FOR SELECTING LUMBER 
To order lumber, determine the requirements of the job. Write down the thickness, width and length of 
each piece needed, and the number of pieces of each size. Check the chart to determine the minimum grade 
recommended, and the kinds of woods that are best for each purpose. Better grades than those suggest d 
may be used, but little is gained in efficiency for the added cost. Where several species have the same rating, 
choose the cheapest. Species listed are the ones commonly used in house construction. All may not be avail-
able in your locality. 
Paintability is not considered in the grading of lumber. Since some woods, however, hold paint better 
than others, the chart includes a paintability rating for exterior paints. 
Wood Use and Paintability Ratings: *** = Best 
**=Better 
* = Usable 
Color of Paneling: D = Dark 
SOFTWOODS 
r-· " ~ ~ 
0 z~ 0 ..... USES, MINIMUM ..... ~<( w, z z w w~ ~ ~ >- :;;:::;) GRADES AND ~ <( z w w z VI z W VI z a&: ~ ~ ~ 0 ~-=- ~ CHARACTERISTICS VI VI ~ w Ul VI <( w w ~ w -z ~ ~ <( ~ ~ w ::1: VI VI w VI w~ OF WOOD SPECIES w ..... w w 0 ~ ~w w ~ .g t: '::it. . '::it. . ~ z :::;) -~ 0 ~ 0 0 :I: VI 0 ' VI ::1: u u ~<( ol VI 0 0 0 :z:' D. VI 0 w' w o . ~ w u <( ~ ..... ..... u w' ..,; 
..Uo ~ 0 A. ~' ~ ~ :::;) ~ .. ol z z zz 0 ~ w >- w w s w D. u u u:: u:: ::1: ::;c a: a: i:<C ~ VI 
-
Sills 
No. 1 Dimension * *** *** ** * * * ** * ** * *** * 
Joists, rafters 
No. 2 Dimension * ** *** ** ** ** *** * *** * ** ** 
Studs 
No. 2 Dimension * *** *** ** ** ** *** ** *** ** *** ** 
Plates 
No. 1 Dimension * ** *** ** ** ** *** * *** * ** ** 
Sheathing 
(wall and roof) 
No. 2 or No.3 *** *** ** *** *** *** ** *** ** *** *** *** 
Common (D & M 
or shiplap) 
Siding 
" C" Select or Clear *** *** * * * ** * ** * *** *** ** 
Flooring 
Subflooring: No. 2 ** *** *** ** ** ** *** ** *** ** *** ** 
or No. 3 Common 
(D & M or shiplap) 
j 
Finish: (See your ** ** 
Porch:tt dealer for *** *** 
flooring grades) 
Form lumber 
No. 3 Dimension ** *** *** ** ** *** *** ** *** ** ** *** 
or Common 
Millwork 
C and Better * *** ** * * * ** *** ** *** *** * 
Shelving 
Finish: D and Better ** *** ** ** ** ** ** *** ** *** *** ** 
Rough: No. 1 Common 
Gates, fence boards 
No. 1 Common ** *** *** * * * *** ** *** ** *** * 
Posts for fences 
Not graded* *** *** ** * ** * ** * ** * *** * 
Interior Paneling 
Freedom from 
warping *** ** ** ** ** ** ** *** ** *** *** *** 
Amount of grain 
pattern ** *** *** ** ** ** *** * *** * ** * 
Natural heartwood 
color D M M L M L M L L L D L 
PAINT ABILITY** 
(Exterior) *** *** * ** * ** * ** * ** *** ** 
t See your dea1er for recommended grades of hardwoods. 
* Use heartwood for woods rated ''***''; use pressure-treated woods for species rated "**" and "*· '' 
tt Use pressure-treated lumber. 
** Pa intability rating depends on the use of high quality material and the method of application. 
~ 
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M = Medium 
L = Light 
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